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Description [Ommcanme maobperenms]:

H3o6peTemiie OTHOCATCA K 0G/IACTH GYpeHRA M KAIMTAMhHOD PCMOHTA HOPTHMbLIX M IMJ0DLIX CXBANMHE K
OpeHASHAYEHO, B WACTHOCTH, V11 PadBANILIOBRR l\rpoqomuw( OEPCXPHIBATEICR, YCTAHOHICHHBIX B
CKBAXKMHE.

Llenbio #306pcTeHRn AWIACTCA NOCHINCHAC CKOPOCTY M KAYCCTEA PASBA/ILIOBKN, YIPOUXSHIE TCHOIONOL
nacoToRIeHEsH yeTpolicTsa.

Ha ¢nr.) mobparxeso npepraracioe YCTpoicTno NPR Pa3saILOEBRE MepexpLinaTenst b ob6cafHON KTIoHHE,
oSuput sany; Ba $ur.2 - e B Ha ¢url (na ompaexy ycrpofieTsa); Ha $mr. 8 - ceqesne A-A Ha $ur.l; Ha
¢ur.4 - cewemnte B-B na ¢l

VerpoficTeo ANA padBantipexn Tpys {ca.¢ar.l) cocTonT K3 Xopnyca 1 m onperxn 2. Onpaska ycTaHnoBACHA
HA RAXNOHHOA nmamde ¢ MOMOPUGXO JBYX PSUIOB IIAPHKCOOMUBUINAKOB (HA $ur.] Be TOXasaHb), Ofpur MO
KOTOPLIX AWISIETC] 3AMKOBLIM. .

Hapyxnas paoqan N0BCPXHEOCTS OOPAEKM (OM.$RT.2) BLINW/IHCHA D BEpe enupmummmacpmocn mapa 3¢
HUTARIPEICCKIME NOBCPXHOCTOMEA 4, ocx 6 xoTophix p B CPICHIERYNAPHOR X TpoguILEok ocst
6 oopamxx mocxneTR (00 yrsros: 90°). Tpm sToad oo B NPaXoIPIT Neped NeRTp 0 mapa, a obmian Touxa 7
DEpPECEIcHNA MOBCPXBOCTel 4 PACINUTOX A HA BEPIIMEE OOpanKH 1.

InamsocTs conpsomeHnst B mosepxasocTed 3 u 4 uoc-xm DOCPEAICTBOM 3SXPYTJICHNA MECTPYMEHTA
(pesnia) payprycon R PN BITAVABAHNE CUPABKHE HA TOKAPHOM CTaHXC,

BoamoMHD HECKAILKO Wammmomzdmmocdﬁaa HCEOTOPOC PACCTOSTHHE
oT ocE 6 DATHIPEAN D NCPUCHPMY/APHOR R Eell IVioCKoCTH; 6) co cuemEHHEM IUIOCKOCTH, B XOTOpO

‘pacnoToMennt ocA 5, HOme nearpa O onpamxs; B) GUDGUPHGSCEMX DOBEPXROCTek 4  BOrHYTHIX

(CmCcpOaBNTIecKIX) NOBCPXHOCTCR BPAMCHMST.
YeTpoficTeo paloTasT OGO o6panon.

TMowie crycKa nepexpuBaTe s 9 (c.$urd u 3) B cRBamMHy MM RWIOHHY 10 B BPLIIPABVICHRS €0 BEHY TPCHHITIM
AaBnewses EHIEOCTH [0 €10 NEPMMCTPY OCTATCH HEBLIDPamIeHHBIC Modpn! 1l BoleReTEME ympyrocTs
MaTeprana (C. $ur.3). YCTpoicTB0 CEMRYABADT ¢ GYPIUILHLIME TPyGanmH 12 | cycxanT b cksaxngy 10, npr
SToM oOpaBKa 2 Grrarofapsa obrexacnoit dopae paloucit HOBCEXHOCTH HXOQET EBHYTPL NEpeEpbbaTain 9 1
OpA BPAICHIA GYPRILELIX TPY6 12 BHMpANIACT NPOJRILHELIE HXPCRPHIBATYIL 9, IVIOTHO NPEAIMAS 50 K
xarroame 10 (ca.¢ur.4). Brarofapst $0pie BApyAHOR DOBEPXHOCTR OIPABKR, IEPEXDOR 8 K cerveeaTHHIX pebep
(DoBepxsocTs mapa 3) Ha creExe TpySu 9 W rodp 11 coanacTCH Gee EHICEOC YCILEOC JIARNICHIC,
SHAWATETLAC CHIDKALTCH TPCHRE X YMEHLIIASTCR N3HOC CTCHOR TPYGol 9, BUTCICTERE Uer0 YBEUTMIABACTCH
CEOPOCTD B KAUCCTB0 PAIGWILIDEKHA.
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Clalms [®opuynia E30GpeTenms):

YCTPOACTBO [U1s1 PA3BANBUOBKMA TPYE, CONCpARANIPe KOpITyC M YCTARORICHRYI HA HOM Ha HAX/IOHE0d
QAI¢e € BOOMOAEDCTHIO BPAMEHWA CIPAINE, HAPYXHas DUBCPXEOCTL KoTopol 06pasoBala CONPAMCHHLIMG
Mexgy coGof! UCPCYNUPIMICH YYaCTKaMA [OBCPXHOCTM [IApa R JUTYPHLOMR  NOBCPXHOCTSIMY,
OT/INYANMIOCH TN, YT0, C UC/ILO  YBOIMUCHHA CKOpOCTH M nmm PAdBATLIPERK ¥ YTIPOICHUA
TEXHANOTAN MOIMVTORICHAA YCTPoiicTea, durypabic ImwbepxuocTs obpadonamnt 6 P THM
IQUTHHPOB, 0CH KOTOPHIX PacfiVIOKEHLE B NCPLNCHMKY/IAPEON K 0CH OIPAHKH [/IGCKOCTH.
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Drawing(s) [Ueprexmu]
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(54) DEVICE FOR EXPANDING TUBES
(57) Abstract:

FIELD: drilling and overhauling of oil and gas oil wells. SUBSTANCE: installed on inclined
journal of body 1 for rotation is mandrel 2. Outer surface of mandrel 2 is formed by
conjugated to each other alternating parts of surface of ball 3 and side surfaces 4 of cylinders
whose axes are located in plane square to axis of mandrel 2. After lowering of unit 9 into well
10 and its straightening with inner pressure of fluid nonstraightened corrugations remain over
its edges. Device is screwed on drill pipes and run into well 10. In this case, mandrel owing to
its streamline shape of working surface enters unit 9. During rotation of drill pipes, mandrel 2
straightness profiled unit 9 tightly rolling it to well 10. Built-up on walls of unit 9 and
corrugation is higher specific pressure, friction is considerably reduced and decreased wear of
walls of unit 9. EFFECT: increased speed and quality of expanding and simplified device
manufacture process. 4 dwg :
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(54) A DEVICE FOR EXPANDING PIPES
(57) Abstract:

The invention relates to the field of drilling and major repairs of oil and gas wells, and makes it
possible to increase expanding speed and quality and to simplify the fabrication technology for
the device. On body 1 of the device, mandrel 2 is mounted on an inclined journal so that it can
.rotate. The outer surface of mandrel 2 is formed by joined alternating sections of the surface
- of sphere 3-and the lateral surfaces 4 of cylinders, for which the axes are located in the plane
‘perpendicular to the axis of mandrel 2. After sealing assembly 9 has been lowered into well 10
and it has been straightened by internal pressure of a fluid along its perimeter, unstraightened
corrugations remain. The device is screwed together with drill pipes and lowered into well 10.
- Because of the streamlined shape of the working surface, mandrel 2 then fits inside sealing
assembly 9. When the drill pipes rotate, mandrel 2 straightens out the shaped sealing assembly
9, tightly rolling it against well 10. A higher unit pressure is also created on the walls of
sealing assembly 9 and the corrugations, friction is significantly reduced, and wear is reduced
for the walls of sealing assembly 9. 4 drawings.
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Description:

The invention relates to the field of drilling and major repairs of oil and gas wells, and is
designed in particular for expanding shaped sealing assemblies placed downhole.

The aim of the invention is to improve expanding speed and quality and to simplify the -
fabrication technology for the device.

Fig. 1 shows a general view of the proposed device during expanding of a sealing assembly in
a casing; Fig. 2 shows the C view in Fig. 1 (toward the mandrel of the device); Fig. 3 shows
the A—A cross section in Fig. 1; Fig. 4 shows the B—B cross section in Fig. 1. -

The device for expanding pipes (see Fig. 1) consists of body 1 and mandrel 2. The mandrel is
mounted on an inclined journal using two rows of ball bearings (not shown in Fig. 1), one of-
which is locking. ~ _

The outer working surface of the mandrel (see Fig. 2) is implemented as joining of the surface

of sphere 3 with cylindrical surfaces 4, the axes 5 of which are located in the plane

perpendicular to longitudinal axis 6 of the mandrel (at a 90° angle). Here axes 5 pass through

the center 0 of the sphere, and the common intersection point 7 of surfaces 4 is located at the
high point of mandrel 2.

Smoothness of the joining 8 of surfaces 3 and 4 is achieved by means of the curvature of the
tool (cutter) with radius R while the mandrel is being turned on a lathe.

Several embodiments of the mandrel are possible: a) with offset of axes 5 by some distance
from axis 6 of the roller in the plane perpendicular thereto; b) with offset of the plane in which
axes 5 are located to a position below the center O of the mandrel; ¢) cylindrical surfaces 4 as
concave (hyperbolic) surfaces of revolution.

The device works as follows.

After sealing assembly 9 (see Figs. 1 and 3) is lowered into the well or into string 10 and it has
been straightened out by intemal pressure of a fluid along its perimeter, unstraightened
corrugations 11 remain due to the elasticity of the material (see Fig. 3). The device is screwed
together with drill pipes 12 and lowered into well 10, where mandrel 2, because of the .
streamlined shape of the working surface, fits inside sealing assembly 9, and when drill pipes
12 rotate, it straightens shaped sealing assembly 9, tightly squeezing it against string 10 (see
Fig. 4). Because of the shape of the outer surface of the mandrel, transition surfaces 8 and
segmented ribs (the surface of sphere 3), a higher unit pressure is created on the wall of pipe 9
and corrugations 11, friction is significantly reduced, and wear is reduced for the walls of pipe
9, and as a result the expanding speed and quality are improved.

-3-
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Claim:

A DEVICE FOR EXPANDING PIPES, containing a body and a mandrel, mounted on the
body on an inclined journal so that it can rotate and with an outer surface formed by joined
alternating sections of the surface of asphere and shaped surfaces, distinguished by the fact
that, with the aim of improving the expanding speed and quality and simplifying the fabrication
technology for the device, the shaped surfaces are formed by the lateral surfaces of cylinders,
the axes of which are located in the plane perpendicular to the axis of the mandrel.

-4-
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Drawing(s):

[see Russian original for figure]

Fig. 1

[see Russian original for figure]

C view

Fig. 2
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[see Russian original for figure]

A—A

Fig. 3

[see Russian original for figure]

B—B

Fig. 4
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